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Question #: 11 
D: 5012 How should MH's condition be managed? 
Corect 
© Flag au Select one: 


(sera encase MH does not need treatment % 


Phenol injection % 


Baclofen w 
Rose Wang (ID:113212) this answer is correct. Baclofen is a first-line therapy 


recommended for treatment of generalized chronic spasticity. 


Gabapentin * 


| Correct] 
Marks for this submission: 1.00/1.00. 
TOPIC: Chronic spasticity 


LEARNING OBJECTIVE: 


To recognize when patients require therapy and identify appropriate first-line therapy options. 


BACKGROUND: 


Oral medications are the mainstay of therapy in generalized spasticity. Baclofen is the first-line treatment of 
choice and should be gradually titrated to the target dose. The exact mechanism of action is unknown, but it 
is believed to be inhibition of monosynaptic and polysynaptic reflexes at the spinal cord. Adverse effects of 
baclofen include sedation and nausea, as well as muscle weakness which may limit its use. If the patient is 
unable to tolerate baclofen at low doses, it should be tapered and switched to another agent. If the patient is 
unable to tolerate baclofen at higher doses, the dose should be tapered to a tolerable dose and an additional 
agent may be added on. If baclofen is ineffective at the target dose, it should be tapered and switched to 
another agent. It is important to taper baclofen as abrupt discontinuation can result in confusion, seizures, 
and hallucinations. Tizanidine may be used as an initial option, in addition to baclofen, or as a single agent if 
baclofen is ineffective or intolerable. The mechanism of action of tizanidine is as a central alpha-2 agonist, 
which causes presynaptic inhibition of motor neurons to reduce spasticity. Adverse effects include dry mouth, 
hypotension, and drowsiness, which may limit its use. Tizanidine occasionally causes drug-induced liver 
toxicity approximately 6 months after starting therapy. Therefore, baseline liver function tests are required for 
patients starting therapy, as well as 1, 3, and 6 months after initiation. Symptomatic patients can experience 
nausea, vomiting, or jaundice. If tizanidine needs to be discontinued, it should be tapered down to avoid 
rebound hypertension, tachycardia, and hypertonia. Tizanidine is a major metabolite of CYP 142. Gabapentin 
may also be used to manage spasticity, as an alternative agent or as an add-on agent especially in patients 
with concurrent neuropathic pain. It is used off-label as it does not have a Health Canada approval for this 
indication. Cannabis extract delivered by buccal spray such as delta-9-tetrahydrocannabinol/cannabidiol 
(THC/CBD) is also indicated for spasticity in patients with MS. However, as the dosing lacks standardization, it 
is not recommended for the management of spasticity. There is limited evidence for the use of nabilone, a 


synthetic cannabinoid, but it may be used off-label if there is concurrent pain and spasticity. 


Benzodiazepines, including diazepam and clonazepam, are helpful as add-on therapy in the treatment of 
night-time muscle spasms. They should be avoided during the day as they can cause sedation. Other side 
effects include ataxia, weakness, dependence, and increased risk of falls in the elderly. If oral medications fail 
to control spasticity or the side effects are intolerable, the intrathecal route of delivery may be considered. 
This is done via a programmable pump that is usually implanted in the anterior abdominal wall. The most 
common intrathecal medication is baclofen, and the pump delivers the medication into the spinal cord, either 
continuously or in bolus amounts. As the medication is acting locally in the spinal cord, cognitive side effects 
are minimal. Patients with generalized spasticity who have severely affected muscle groups, may be 
candidates for chemodenervation using local agents such as botulinum toxins or phenol-alcohol blocks. 


Dantrolene does not have enough evidence to be recommended for use in chronic spasticity. 


RATIONALE: 


Correct Answer: 


© Baclofen - Baclofen is a first-line therapy recommended for treatment of generalized chronic 


snasticitv 


Question #: 12 


1D: 50414 


Send Feedba 


Incorrect Answers: 


* MH does not need treatment - MH's symptoms are painful and interfering with her daily functioning 
so it is important to provide treatment. 


* Phenol injections - Phenol injections are used in focal chronic spasticity, not generalized chronic 
spasticity. 


* Gabapentin - Gabapentin is used as an adjunct therapy rather than first-line therapy, in cases where 
the patient has concurrent neuropathic pain. It is not approved by Health Canada for generalized 
spasticity. 


TAKEAWAY/KEY POINTS: 


Baclofen is a first-line option in generalized chronic spasticity. Chronic spasticity is treated when it interferes 
with a patient's daily functioning and comfort. 


REFERENCE: 


[1] Devonshire V. Chronic Spasticity. In: Compendium of Therapeutics. Ottawa, ON: Canadian Pharmacists 
Association. https://myrxtx.ca. 

[2] National Multiple Sclerosis Society. http://www.nationalmssociety.org. 

B] Roberson ED, Yacoubian TA. Treatment of Central Nervous System Degenerative Disorders. In: Brunton LL, 
Knollmann BC. eds. Goodman & Gilman's: The Pharmacological Basis of Therapeutics, 14th Edition. McGraw- 
Hill Education; 2023. 

[4] Thompson, AJ, Lockley, L, Marsden, J, Stevenson, VL. Clinical management of spasticity. J Neurol 
Neurosurg Psychiatry, 2005;76 (4):459-463, 


The correct answer is: Baclofen 


Which of the following non-pharmacological measures can be recommended to MH to help manage her 
chronic spasticity? 


Select one: 


Referral to occupational w 
therapist and 
physiotherapist 


Rose Wang (ID:113212) this answer is correct. Referral to 
physiotherapists and occupational therapists can help MH improve her 
comfort and range of motion. 

Eating 10 servings of fruits and vegetables X 

Vigorous exercise twice weekly * 

Good sleep hygiene ® 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Chronic spasticity 


LEARNING OBJECTIVE: 
Identify relevant non-pharmacological measures for patients with chronic spasticity. 


BACKGROUND: 


The treatment of all patients with chronic spasticity should include daily stretching and range-of-movement 
exercises to help with symptom control and to increase range of movement. A physiotherapist or 
‘occupational therapist can help patients lean and practice these exercises. In the event of a sudden 
worsening of spasticity symptoms, an investigation for aggravating factors should be completed to assess for 
infections, bladder stones, constipation, and DVT. In patients experiencing focal spasticity, permanent 
selective neurotomy may be considered, whereby nerves are surgically trimmed to relax overactive muscles. 
Other surgical treatments are usually reserved for refractory cases. Procedures such as lengthening, releasing, 
or transferring a tendon can help optimize function and prevent contractures, but do not treat the underlying 
spasticity. Braces may be considered to prevent contractions and help with posture. 


RATIONALE: 
Correct Answer: 


* Referral to occupational therapist and physiotherapist - Referral to physiotherapists and 
occupational therapists can help MH improve her comfort and range of motion. 


Incorrect Answers: 


* Eating 10 servings of fruits and vegetables - While eating more fruit and vegetables is good advice 
for overall health, it has not been shown to improve symptoms in patients with chronic spasticity. 


* Vigorous exercise twice weekly - While exercise is good advice for overall health, vigorous exercise 
has not been shown to improve symptoms in patients with chronic spasticity. 


* Good sleep hygiene - While good sleep hygiene is sound advice for overall health, it has not been 
shown to improve symptoms in patients with chronic spasticity. 


Question # 13 


(Sra reecbece 


Question #: 14 


1D: 50439 
Incorrect 
Flag question 


TAKEAWAY/KEY POINTS: 


Physical and occupational therapy is a non-pharmacologic measure which can be recommended to patients 
with chronic spasticity to help improve symptoms and range of motion. 


REFERENCE: 


[1] Devonshire V. Chronic Spasticity. In: Compendium of Therapeutics. Ottawa, ON: Canadian Pharmacists 
Association. https://myrxtx.ca. 

[2] National Multiple Sclerosis Society. http://www.nationalmssociety.org. 

[3] Roberson ED, Yacoubian TA. Treatment of Central Nervous System Degenerative Disorders. In: Brunton LL, 
Knollmann BC. eds. Goodman & Gilman's: The Pharmacological Basis of Therapeutics, 14th Edition. McGraw- 
Hill Education; 2023. 

[4] Thompson, AJ, Lockley, L, Marsden, J, Stevenson, VL. Clinical management of spasticity. J Neurol 
Neurosurg Psychiatry. 2005;76 (4):459-463. 


The correct answer is: Referral to occupational therapist and physiotherapist 


MH returns 3 months later with minimal improvement in her symptoms from the i 
at the maximum daily baclofen dose of 80 mg daily. 


tial therapy, even 


Which of the following is the most appropriate next step for MH's treatment plan? 


Select one: 
Add v 
Bana Rose Wang (ID:113212) this answer is correct. Tizanidine can be combined with 
baclofen as they work at different physiological targets. 
Add dantrolene % 


Stop baclofen since it has only minimally improved symptoms % 


Continue therapy for another 3 months * 


Marks for this submission: 1.00/1.00. 


[1] Devonshire V. Chronic Spasticity. In: Compendium of Therapeutics, Ottawa, ON: Canadian Pharmacists 
Association. https://mynxtx.ca. 

[2] National Multiple Sclerosis Society. http://www.nationalmssociety.org. 

[3] Standaert DG, Roberson ED. Chapter 22 Treatment of Central Nervous System Degenerative Disorders. 
Goodman & Gilman's The Pharmacological Basis of Therapeutics. 12th ed. The McGraw-Hill Companies, Inc; 
2011. 

[4] Thompson, AJ, Lockley, L, Marsden, J, Stevenson, VL. Clinical management of spasticity. J Neurol 
Neurosurg Psychiatry. 2005;76 (4):459-463. 


The correct answer is: Add tizanidine 


One of your colleagues calls you at your clinic asking for your advice for one of his patients UX. UX is 
a 31-year-old male with Multiple Sclerosis (MS). He has been taking baclofen for the past few years to 
treat his generalized spasticity. He has no other medical conditions, takes no other medications, and 
has a creatinine clearance (CrCl) of 100 mL/min. Your colleague mentions that UX's symptoms have 
worsened and that he is thinking of adding tizanidine onto U's current treatment regimen. Your 
colleague is concerned about the potential risks associated with the combination of both 
medications. 


Which of the following laboratory tests should be monitored for UX now that he will be taking both baclofen 
and tizanidine? 


Select one: 

Seum ¥ 3 a 

ERTA Róse Wang (ID:113212) this answer is incorrect. Both baclofen and tizanidine require 

(Scr) renal dose adjustment as clearance is reduced in renal impairment, However, the 
baseline CrCl for UX is normal and thus he does not currently need another test. 

No monitoring is required * 

Complete Blood Counts (CBCs) * 

Liver Function Tests (LFTs) Y 


| incorrect 
Marks for this submission: 0.00/1.00. 
TOPIC: Chronic spasticity 


LEARNING OBJECTIVE: 


Question #: 15 


1D: 50428 


Corect 


To understand important monitoring parameters for tizanidine. 


BACKGROUND: 


Tizanidine is a major metabolite of CYP 1A2 and ciprofloxacin is a moderate-strong inhibitor of CYP 1A2. 
Therefore, ciprofloxacin use is contraindicated in patients taking tizanidine as it can increase the serum 
concentration of tizanidine. Co-administration of tizanidine with other inhibitors of CYP1A2 such as 
antiarrhythmics (amiodarone, mexiletine, propafenone), cimetidine, other fluoroquinolones (norfloxacin, 
moxifloxacin), and ticlopidine should be avoided or used with caution. Tizanidine can cause hypotension, and 
this can be potentiated when used in combination with antihypertensive medications. If tizanidine needs to 
be discontinued, it also requires a tapering schedule to avoid rebound hypertension, tachycardia, and 
hypertonia. Tizanidine occasionally causes drug-induced liver toxicity, therefore, liver function tests are 
required for patients starting tizanidine therapy at baseline, 1, 3, and 6 months after initiation. Symptomatic 
patients can experience nausea, vomiting, or jaundice. 


RATIONALE: 
Correct Answer: 
Liver Function Tests (LFTs) - Tizanidine can cause hepatotoxicity. Therefore, LFTs should be 


monitored at baseline,1, 3, and 6 months after starting therapy as well as periodically thereafter based 
on clinical status. 


Incorrect Answers: 


© Serum creatinine (SCr) - Both baclofen and tizanidine require renal dose adjustment as clearance is 
reduced in renal impairment. However, the baseline CrCl for UX is normal and thus he does not 
currently need another test. 


No monitoring is required - Lab monitoring is required for patients starting tizanidine 


Complete Blood Counts (CBCs) - CBC is not required for patients taking baclofen and tizanidine. 


TAKEAWAY/KEY POINTS: 


Tizanidine can cause hepatotoxicity. Therefore, LFTs should be monitored at baseline,1, 3, and 6 months after 
starting therapy as well as periodically thereafter based on clinical status. Tizanidine also requires dose 
adjustment based on renal function, therefore an updated serum creatinine should be obtained prior to 
therapy. 


REFERENCE: 


[1] Devonshire V. Chronic Spasticity. In: Compendium of Therapeutics. Ottawa, ON: Canadian Pharmacists 
Association. https://myrxtx.ca. 


The correct answer is: Liver Function Tests (LFTs) 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


PLis a 55 year old woman who was recently diagnosed with generalized chronic spasticity. She was 

e 2 mg QHS 2 weeks ago and titrated up. Her current dose is 4 mg BID and this 
g adequate control of her symptoms. However, she presents to you today complaining 
, fatigue, and one fainting spell in the last 3 days. Her BP today is 110/80. She has Type 2 
Diabetes, migraines, hypertension and gastroesophageal reflux disease (GERD). She takes metformin 
500 mg PO TID with meals, sumatriptan 25 mg PO PRN, lisinopril 30 mg PO once daily 
and TUMS “(calcium carbonate) 500 mg tablet PO Q6H PRN. Her other medical conditions are well 
controlled. 


Which drug interaction is potentially causing PL's symptoms? 


Select one: 
Tizanidine and’metformin % 
Tizanidine and sumatriptan * 
Tizanidine ow 


and Rose Wang (ID:113212) this answer is correct. Both tizanidine and lisinopril can 
liseopel lower blood pressure, which may explain PL's hypotension and dizziness. 


Tizanidine and calcium carbonate * 


Marks for this submission: 1.00/1.00. 
TOPIC: Chronic Spasticity 


LEARNING OBJECTIVE: 
Identify potential drug-drug interactions. 


BACKGROUND: 


Tizanidine is a major metabolite of CYP 1A2 and ciprofloxacin is a moderate-strong inhibitor of CYP 1A2. 
Therefore, ciprofloxacin use is contraindicated in patients taking tizanidine as it can increase the serum 


Question #: 16 


1D: 50429 
Corect 


Flag question 


concentration of tizanidine. Co-administration of tizanidine with other inhibitors of CYP1A2 such as 
antiarrhythmics (amiodarone, mexiletine, propafenone), cimetidine, other fluoroquinolones (norfloxacin, 
moxifloxacin), and ticlopidine should be avoided or used with caution. Tizanidine can cause hypotension, and 
this can be potentiated when used in combination with antihypertensive medications. If tizanidine needs to 
be discontinued, it also requires a tapering schedule to avoid rebound hypertension, tachycardia, and 
hypertonia, 


RATIONALE: 
Correct Answer: 


* Tizanidine and lisinopril - Both tizanidine and lisinopril can lower blood pressure, which may explain 
PL's hypotension and dizziness. 


Incorrect Answers: 
* Tizanidine and metformin - There is no interaction between tizanidine and metformin. 
e Tizanidine and sumatriptan - There is no interaction between tizanidine and sumatriptan. 


e Tizanidine and calcium carbonate - There is no interaction between tizanidine and calcium 
carbonate. 


TAKEAWAY/KEY POINTS: 

Tizanidine can cause hypotension and may potentiate the effects of antihypertensive medications. 
REFERENCE: 

[1] Devonshire V. Chronic Spasticity. In: Compendium of Therapeutics. Ottawa, ON: Canadian Pharmacists 
Association. https://myrxtx.ca. 

[2] National Multiple Sclerosis Society. http://www.nationalmssociety.org. 

[3] Standaert DG, Roberson ED. Chapter 22 Treatment of Central Nervous System Degenerative Disorders. 
Goodman & Gilman's The Pharmacological Basis of Therapeutics. 12th ed. The McGraw-Hill Companies, Inc; 
2011. 

[4] Thompson, AJ, Lockley, L, Marsden, J, Stevenson, VL. Clinical management of spasticity. J Neurol 
Neurosurg Psychiatry. 2005;76 (4):459-463. 

[5] Alpha-2 Adrenergic Receptor Agonists: A Review of Current Clinical Applications. 
httos://www.ncbi.nim.nih.gov/pmc/articles/PMC4389556/. 


The correct answer is: Tizanidine and lisinopril 


PLis worried that she will experience more fainting spells and would like to change her medication. 


Which of the following options would be most appropriate in this scenario? 


Select one: 


Reduce lisinoprilto 20mg po v = 
daily andatonttor Bidéd Rose Wang (ID:113212) this answer is correct. Lowering the 


lisinopril dose should help prevent symptoms of hypotension 
with concurrent tizanidine use. 


pressure and symptoms 

Addition of a phenol injection * 
Addition of gabapentin ® 

Addition of Onabotulinumtoxin A * 


Marks for this submission: 1.00/1.00. 
TOPIC: Chronic spasticity 


LEARNING OBJECTIVE: 


Identify appropriate therapeutic alternatives for chronic spasticity. 


BACKGROUND: 


Tizanidine is a major metabolite of CYP 1A2 and ciprofloxacin is a moderate-strong inhibitor of CYP 1A2. 
Therefore, ciprofloxacin use is contraindicated in patients taking tizanidine as it can increase the serum 
concentration of tizanidine. Co-administration of tizanidine with other inhibitors of CYP1A2 such as 
antiarrhythmics (amiodarone, mexiletine, propafenone), cimetidine, other fluoroquinolones (norfloxacin, 
moxifloxacin), and ticlopidine should be avoided or used with caution. Tizanidine can cause hypotension, and 
this can be potentiated when used in combination with antihypertensive medications. If tizanidine needs to 
be discontinued, it also requires a tapering schedule to avoid rebound hypertension, tachycardia, and 
hypertonia. 


RATIONALE: 
Correct Answer: 


e Reduce lisinopril to 20 ma po daily and monitor blood pressure and symptoms - Lowerina the 


Question # 17 


1D: 50436 
Corect 


Hag 


lisinopril dose should help prevent symptoms of hypotension with concurrent tizanidine. 


Incorrect Answers: 


* Addition of a phenol injection - Phenol injection is reserved for focal spasticity; PL is diagnosed with 
generalized chronic spasticity. 


* Addition of gabapentin - Gabapentin should be used only as an adjunct, ideally in patients with 
concurrent neuropathic pain. 


e Addition of Onabotulinumtoxin A - Onabotulinumtoxin A is reserved for focal spasticity; PL is 
diagnosed with generalized chronic spasticity. 


TAKEAWAY/KEY POINTS: 
Baclofen, tizanidine, gabapentin, and cannabinoids can all cause hypotension. 
REFERENCES: 


[1] Devonshire V. Chronic Spasticity. In: Compendium of Therapeutics. Ottawa, ON: Canadian Pharmacists 
Association. https://myrxtx.ca. 

[2] National Multiple Sclerosis Society. http://www.nationalmssociety.org. 

[B] Standaert DG, Roberson ED. Chapter 22 Treatment of Central Nervous System Degenerative Disorders. 
Goodman & Gilman's The Pharmacological Basis of Therapeutics. 12th ed. The McGraw-Hill Companies, Inc; 
2011. 

[4] Thompson, AJ, Lockley, L, Marsden, J, Stevenson, VL. Clinical management of spasticity. J Neurol 
Neurosurg Psychiatry. 2005;76 (4):459-463. 


The correct answer is: Reduce lisinopril to 20 mg po daily and monitor blood pressure and symptoms 


RF is a 44 year old male with increased muscle tone and overactive reflexes at night. He has been 
experiencing these symptoms for the last two months and is having trouble sleeping at night. He 
states that the spasms are occurring “primarily in his right leg and travel up his right side”. He has 
unsuccessfully attempted stretching with a physiotherapist. He currently takes baclofen 10 mg PO TID 
for his generalized chronic spasticity. 


Which of the following medications would be most appropriate for RF at this time? 


Select one: 
Tizanidine 2mg HS X 
Gabepentin 300 mg PO QHS ¥ 


Clonazepam v ’ z 
0.5 mg HS Rose Wang (ID:113212) this answer is correct. Clonazepam is useful for treating 


spasms causing nighttime symptoms. 


Phenol injections every 6 months X 


Marks for this submission: 1.00/1.00. 


TOPIC: Chronic Spasticity 


LEARNING OBJECTIVE: 
To understand therapy options for chronic spasticity. 


BACKGROUND: 


Oral medications are the mainstay of therapy in generalized spasticity. Baclofen is the first-line treatment of 
choice and should be gradually titrated to the target dose. The exact mechanism of action is unknown, but it 
is believed to be inhibition of monosynaptic and polysynaptic reflexes at the spinal cord. Adverse effects of 
baclofen include sedation and nausea, as well as muscle weakness which may limit its use. If the patient is 
unable to tolerate baclofen at low doses, it should be tapered and switched to another agent. If the patient is 
unable to tolerate baclofen at higher doses, the dose should be tapered to a tolerable dose and an additional 
agent may be added on. If baclofen is ineffective at the target dose, it should be tapered and switched to 
another agent. It is important to taper baclofen as abrupt discontinuation can result in confusion, seizures, 
and hallucinations. Tizanidine may be used as an initial option, in addition to baclofen, or as a single agent if 
baclofen is ineffective or intolerable. The mechanism of action of tizanidine is as a central alpha-2 agonist, 
which causes presynaptic inhibition of motor neurons to reduce spasticity. Adverse effects include dry mouth, 
hypotension and drowsiness, which may limit its use. Tizanidine occasionally causes drug-induced liver 
toxicity approximately 6 months after starting therapy. Therefore, baseline liver function tests are required for 
patients starting therapy, as well as 1,3 and 6 months after initiation. Symptomatic patients can experience 
nausea, vomiting, or jaundice. If tizanidine needs to be discontinued, it should be tapered down to avoid 
rebound hypertension, tachycardia, and hypertonia. Tizanidine is a major metabolite of CYP 1A2. Gabapentin 
may also be used to manage spasticity, as an alternative agent or as an add-on agent especially in patients 
with concurrent neuropathic pain. It is used off-label as it does not have a Health Canada approval for this 
indication. Cannabis extract delivered by buccal spray such as delta-9-tetrahydrocannabinol/cannabidiol 
(THC/CBD) is also indicated for spasticity in patients with MS. However, as the dosing lacks standardization, it 
is not recommended for the management of spasticity. There is limited evidence for the use of nabilone, a 
synthetic cannabinoid, but it may be used off-label if there is concurrent pain and spasticity. 
Benzodiazepines, including diazepam and clonazepam, are helpful as add-on therapy in the treatment of 
night-time muscle spasms. They should be avoided during the day as they can cause sedation. Other side 
effects include ataxia, weakness, dependence and increased risk of falls in the elderly. If oral medications fail 
ta control cnacticity ar the cide effect are intolerahle the intrathecal raita af delivery mav he cancideread 


Question #: 18 


1D: 50434 


Corect 


This is done via a programmable pump that i 
common intrathecal medication is baclofen, and the pump delivers the medication into the spinal cord, either 
continuously or in bolus amounts. As the medication is acting locally in the spinal cord, cognitive side effects 
are minimal. Patients with generalized spasticity who have severely affected muscle groups, may be 
candidates for chemodenervation using local agents such as botulinum toxins or phenol-alcohol blocks. 
Dantrolene does not have enough evidence to be recommended for use in chronic spasticity. 


RATIONALE: 
Correct Answer: 


e Clonazepam 0.5 mg HS - Due to its sedative effects, clonazepam is indicated for patients suffering 
from nighttime symptoms. 


Incorrect Answers: 


e Tizanidine 2 mg HS - Tizanidine is appropriate for chronic spasticity, however, there are other 
preferred agents available to use specifically for night time symptoms of chronic spasticity. 


* Gabepentin 300 mg PO QHS - Gabapentin may be used as an adjunct, ideally in patients with 
neuropathic pain. 


* Phenol injections every 6 months - Phenol injections are indicated for focal spasticity. 


TAKEAWAY/KEY POINTS: 


Due to their sedating effects, benzodiazepines such as clonazepam and diazepam are indicated in patients 
suffering from nighttime symptoms. 


REFERENCE: 


[1] Devonshire V. Chronic Spasticity. In: Compendium of Therapeutics. Ottawa, ON: Canadian Pharmacists 
Association. https://mynxtx.ca. 


The correct answer is: Clonazepam 0.5 mg HS 


RT is a 23 year old male who has been experiencing spasticity throughout both his legs and hips. He 
has had these symptoms for over three months and has been doing extensive training with a 
physiotherapist. Your colleagues believe that the cause of the spasticity throughout his legs is due toa 
spinal cord injury he had from snowboarding last fall. RT has no other medical conditions, takes no 
medications, and has no allergies. His generalized spasticity is still impacting his quality of life. 


Which of the following is the appropriate pharmacological option for RT to manage his symptoms? 


Select one: 


Baclofen 5 4 T 
mg TID Rose Wang (ID: 113212) this answer is correct. Baclofen is a first line treatment of 


choice for generalized spasticity. 


Clonazepam 2'mg HS ® 
Gabapentin 100 mg TID ¥ 
Phenol injection to each leg every 6 months * 


Marks for this submission: 1.00/1.00. 
TOPIC: Chronic Spasticity 


LEARNING OBJECTIVE: 
To understand pharmacological therapies used in chronic spasticity. 


BACKGROUND: 


Oral medications are the mainstay of therapy in generalized spasticity. Baclofen is the first-line treatment of 
choice and should be gradually titrated to the target dose. The exact mechanism of action is unknown, but it 
believed to be inhibition of monosynaptic and polysynaptic reflexes at the spinal cord. Adverse effects of 
baclofen include sedation and nausea, as well as muscle weakness which may limit its use. If the patient is 
unable to tolerate baclofen at low doses, it should be tapered and switched to another agent. If the patient is 
unable to tolerate baclofen at higher doses, the dose should be tapered to a tolerable dose and an additional 
agent may be added on. If baclofen is ineffective at the target dose, it should be tapered and switched to 
another agent. It is important to taper baclofen as abrupt discontinuation can result in confusion, seizures, 
and hallucinations. Tizanidine may be used as an initial option, in addition to baclofen, or as a single agent if 
baclofen is ineffective or intolerable. The mechanism of action of tizanidine is as a central alpha-2 agonist, 
which causes presynaptic inhibition of motor neurons to reduce spasticity. Adverse effects include dry mouth, 
hypotension and drowsiness, which may limit it's use. Tizanidine occasionally causes drug-induced liver 
toxicity approximately 6 months after starting therapy. Therefore, baseline liver function tests are required for 
patients starting therapy, as well as 1,3 and 6 months after initiation. Symptomatic patients can experience 
nausea, vomiting, or jaundice. If tizanidine needs to be discontinued, it should be tapered down to avoid 
rebound hypertension, tachycardia, and hypertonia. Tizanidine is a major metabolite of CYP 1A2. Gabapentin 
may also be used to manage spasticity, as an alternative agent or as an add-on agent especially in patients 
with concurrent neuropathic pain. It is used off-label as it does not have a Health Canada approval for this 
indication. Cannabis extract delivered by buccal spray such as delta-9-tetrahydrocannabinol/cannabidiol 


Question #: 19 


1D: 50440 


Corect 


Flag q 


UHC/CBD) Is also indicated tor spasticity in patients with Ms. However, as the dosing lacks standardization, it 
is not recommended for the management of spasticity. There is limited evidence for the use of nabilone, a 
synthetic cannabinoid, but it may be used off-label if there is concurrent pain and spasticity. 
Benzodiazepines, including diazepam and clonazepam, are helpful as add-on therapy in the treatment of 
night-time muscle spasms. They should be avoided during the day as they can cause sedation. Other side 
effects include ataxia, weakness, dependence and increased risk of falls in the elderly. If oral medications fail 
to control spasticity or the side effects are intolerable, the intrathecal route of delivery may be considered. 
This is done via a programmable pump that is usually implanted in the anterior abdominal wall. The most 
‘common intrathecal medication is baclofen, and the pump delivers the medication into the spinal cord, either 
continuously or in bolus amounts. As the medication is acting locally in the spinal cord, cognitive side effects 
are minimal. Patients with generalized spasticity who have severely affected muscle groups, may be 
candidates for chemodenervation using local agents such as botulinum toxins or phenol-alcohol blocks. 
Dantrolene does not have enough evidence to be recommended for use in chronic spasticity. 


RATIONALE: 
Correct Answer: 


* Baclofen 5 mg TID - Baclofen is a first line treatment of choice for generalized spasticity. 


Incorrect Answers: 


Clonazepam 2 mg HS - Clonazepam is reserved for severe symptoms at night that affect sleep. 


Gabapentin 100 mg TID - Gabapentin is not first line for treatment of chronic spasticity. It is used as 
adjunct therapy in patients with concurrent neuropathic pain. 


Phenol injection to each leg every 6 months - Phenol injections are reserved for focal spasticity or 
generalized spasticity with severe muscle groups affected, 


TAKEAWAY/KEY POINTS: 


Baclofen is a first-line treatment option for patients with generalized chronic spasticity. If needed, 
benzodiazepines can be added on for nighttime symptoms of spasticity. 


REFERENCE: 


[1] Devonshire V. Chronic Spasticity. In: Compendium of Therapeutics. Ottawa, ON: Canadian Pharmacists 
Association. https://myrxtx.ca. 


The correct answer is: Baclofen 5 mg TID 


SY is a 34-year-old female with Multiple Sclerosis (MS). She has been taking a combination of 
baclofen and diazepam for generalized spasticity for the last 10 years. She has recently noticed some 
severe spasms occurring in both of her hands. She mentions that throughout the day, her hands will 
clench tightly and she finds it hard to re-open them. These focal symptoms are affecting her ability to 
work efficiently. 


What would be the best recommendation for SY? 


Select one: 


Recommend physiotherapy * 
Phenol injections into each hand X 


Botulinum toxinA wv 7 

ie iNo gach Rose Wang (ID:113212) this answer is correct. Botulinum toxin A 

enj injection is the recommended choice of therapy for patients with focal 
spasticity. 


Initiate gabapentin 100 mg TID % 


{ Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Chronic Spasticity 


LEARNING OBJECTIVE: 


To become familiar with pharmacological treatment options in focal spasticity. 


BACKGROUND: 


Focal spasticity treatment involves chemodenervation, using temporary, local agents such as 
onabotulinumtoxinA or phenol-alcohol injections to reduce spasticity selectively. Botulinum toxin (type A) is 
commercially available in three different products which differ in dosing and pharmacokinetics. These 
include: onabotulinumtoxinA, incobotulinumtoxinA and abobotulinumtoxina. Botulinum toxin (type A) acts 
as a neurotoxic agent by blocking the release of acetylcholine at the neuromuscular junction (NMJ), resulting 
in temporary reduced muscle tone in the area. The effects usually last for three months and it is generally 
well-tolerated. Phenol-alcohol injections relieve spasticity by destroying the nerve responsible for the 
spasticity. This treatment lasts longer than botulinum toxin (type A) and thus can be given less frequently 
such as every 6 months as required. This treatment is less well- tolerated than botulinum toxin (type A). 


RATIONALE: 


Correct Answer: 


* Botulinum toxin A injection into each hand - Botulinum toxin A injection is the recommended 
choice of therapy for patients with focal spasticity. 


Incorrect Answers: 


* Recommend physiotherapy - Physiotherapy can certainly assist with her symptoms, however, it will 
not be sufficient for symptomatic improvement. 


* Phenol injections into each hand - Phenol injections are an appropriate choice for focal chronic 
spasticity, however they have a greater side effect profile than botulinum toxin A. 


* Initiate gabapentin 100 mg TID - Gabapentin is used as an adjunct or alternate therapy for 
generalized chronic spasticity in patients with concurrent neuropathic pain. 


TAKEAWAY/KEY POINTS: 


Phenol and botulinum toxin A are preferred for treatment of focal spasticity. Phenol injections tend to have 
more side effects than botulinum toxin A. 


REFERENCE: 


[1] Devonshire V. Chronic Spasticity. In: Compendium of Therapeutics. Ottawa, ON: Canadian Pharmacists 
Association. https://myrxtx.ca. 


The correct answer is: Botulinum toxin A injection into each hand 


FV is an 18-year-old male with Multiple Sclerosis (MS). He has recently been given baclofen and 
tizanidine to help control the generalized spasticity. He presents to your clinic asking for advice on 
how to manage the shooting, burning pain in his legs. He states that the pain has been “somewhat” 
affecting his ability to perform everyday tasks, and he is having difficulty sleeping. 


Which of the following is the most appropriate recommendation for FV at this time? 


Select one: 


Gab tin 
PEPER Rose Wang (ID:113212) this answer is correct. Gabapentin is used as an adjunct to 


therapy, especially when a patient is experiencing neuropathic pain (e.g. burning, 
shooting pain). 


Oxycodone for chronic pain % 
Acetaminophen % 


Ibuprofen % 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Chronic Spasticity 


LEARNING OBJECTIVE: 
To understand the place in therapy for gabapentin. 


BACKGROUND: 


Oral medications are the mainstay of therapy in generalized spasticity. Baclofen is the first-line treatment of 
choice and should be gradually titrated to the target dose. The exact mechanism of action is unknown, but it 
is believed to be inhibition of monosynaptic and polysynaptic reflexes at the spinal cord. Adverse effects of 
baclofen include sedation and nausea, as well as muscle weakness which may limit its use. If the patient is 
unable to tolerate baclofen at low doses, it should be tapered and switched to another agent. If the patient is 
unable to tolerate baclofen at higher doses, the dose should be tapered to a tolerable dose and an additional 
agent may be added on. if baclofen is ineffective at the target dose, it should be tapered and switched to 
another agent. It is important to taper baclofen as abrupt discontinuation can result in confusion, seizures, 
and hallucinations. Tizanidine may be used as an initial option, in addition to baclofen, or as a single agent if 
baclofen is ineffective or intolerable. The mechanism of action of tizanidine is as a central alpha-2 agonist, 
which causes presynaptic inhibition of motor neurons to reduce spasticity. Adverse effects include dry mouth, 
hypotension and drowsiness, which may limit its use. Tizanidine occasionally causes drug-induced liver 
toxicity approximately 6 months after starting therapy. Therefore, baseline liver function tests are required for 
patients starting therapy, as well as 1,3 and 6 months after initiation. Symptomatic patients can experience 
nausea, vomiting, or jaundice. If tizanidine needs to be discontinued, it should be tapered down to avoid 
rebound hypertension, tachycardia, and hypertonia. Tizanidine is a major metabolite of CYP 1A2. Gabapentin 
may also be used to manage spasticity, as an alternative agent or as an add-on agent especially in patients 
with concurrent neuropathic pain. It is used off-label as it does not have a Health Canada approval for this 
indication. Cannabis extract delivered by buccal spray such as delta-9-tetrahydrocannabinol/cannabidiol 
(THC/CBD) is also indicated for spasticity in patients with MS. However, as the dosing lacks standardization, it 
is not recommended for the management of spasticity. There is limited evidence for the use of nabilone, a 
synthetic cannabinoid, but it may be used off-label if there is concurrent pain and spasticity. 
Benzodiazepines, including diazepam and clonazepam, are helpful as add-on therapy in the treatment of 
night-time muscle spasms. They should be avoided during the day as they can cause sedation. Other side 
effects include ataxia, weakness, dependence and increased risk of falls in the elderly. If oral medications fail 
to control spasticity or the side effects are intolerable, the intrathecal route of delivery may be considered. 
This is done via a programmable pump that is usually implanted in the anterior abdominal wall. The most 


‘common intatnecai meaication 1s oacioren, ana the pump aellvers tne mealcation into tne spinal cora, enner 
continuously or in bolus amounts. As the medication is acting locally in the spinal cord, cognitive side effects 
are minimal. Patients with generalized spasticity who have severely affected muscle groups, may be 
candidates for chemodenervation using local agents such as botulinum toxins or phenol-alcohol blocks. 
Dantrolene does not have enough evidence to be recommended for use in chronic spasticity. 


RATIONALE: 
Correct Answer: 


© Gabapentin - Gabapentin is used as an adjunct to therapy, especially when a patient is experiencing 
neuropathic pain (e.g. buming, shooting pain). 


Incorrect Answers: 
* Oxycodone for chronic pain - Opioids such as oxycodone are not an appropriate recommendation. 
* Acetaminophen - Acetaminophen is not indicated for neuropathic pain. 
© Ibuprofen - Ibuprofen is not indicated for neuropathic pain. 


TAKEAWAY/KEY POINTS: 


Gabapentin is an appropriate adjunct therapy for neuropathic pain. 
REFERENCE: 


[1] Devonshire V. Chronic Spasticity. In: Compendium of Therapeutics. Ottawa, ON: Canadian Pharmacists 
Association. https://myrxtx.ca 


The correct answer is: Gabapentin 
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